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Description 



The present Invention relates to an electrostatic 
precipitator for use in electrostatic filters, soiled 
electrofilters. 

In principle, an electrostatic precipitator com- 
prises a multiple of electrode plates or electrode 
lamellae which are electrically conductive or semi- 
conductive and which are arranged In mutually 
spaced parallel relationship and alternatively connec- 
ted electrically to a respective tennlnal of a d.c volt- 
age source, such as to produce a stnictural device 
SBTUiartoan air capacitor connected to both tenninals 
of ttied.& voltagesource. An electrostatic precipitator 
of this kind is placed in the air flow passage or duct of 
an electrofilter in a manner such that the electrode 
plates or lamellae extend transvereely across the air 
duct or air-flow passage in which the filter is placed, 
wW| the 8We surf^s of said plate electrodes parallel 
with the direction of air flow through the duct The air 
flow to be cleansed of aerosol contaminants present 
in the fonn of solid particles or liquid droplets Is driven 
through the air-flow duct, and therewith through the 
precipitator, by means of a blower or fan, natural ven- 
Wabon. forced draught, or with the aid of an electric 
o/Ix/oi"'' '"t®"ia«onal Patent Application 
PCT/SE85/00538, which corresponds to EP-A- 
0264363). The electrofilter incorporates upstream of 
the electrostatic predpitalor means for electtcally 
Charging the aerosol contaminants present In the air 
flow in some suitable known manner. e.g. by means 
Of a corona discharge which generates ah- Ions. The 
purpose of the electrostatic precipitator is therewith to 
bnng the electrically charged contaminants In the air 
flow passing through the precipitator, between the 
>«rious plate electrodes thereof, under the influence 
of the electric field which is generated between adia- 

cert electrodes and which extends essentlallyatrtght 
angles to the dNetton of air flow, such that the con- 
teminants will migrate to one or the other of said elec- 
trodes, depending on the electrical polarity of the 
contaminants, and fasten on said electrodes, there- 
with cleansing the air flow from said contaminants. 

In order for an electric precipitator of this kind to 
workwith a high degree of efficiency, i.e. to be able 

to exteact a high proportton of the contaminants pre- 
sent in the through-flowing air, it Is necessary to gen- 
eratea high fisM strength between mutoally adjacent 

hS?"l^' '^'^ Interepacing and a 

m voltage between mutually adjacent electrodes 

These requiremente are extremely difflculttoachieve 
however, with present day electiostatio predpiiato^ 
constrocttons. With known electrostatte precipi^tors. 
small interepaces and high voltages between mutu- 
kSL! electrodes result in an unacceptable 
high risk of glow discharge from the electrodes. Such 
glowdischargos occur in particular atthe edges of the 
electrodes, which are normally made of thin sheet 



metal, and the phenomenon Is particularty trouble- 
some when these edges are sharp or ineguiar. as a 
result of ths method used to manufacture said eieo- 
Irodes, and is heightened still further by the dirt which 
5 collects unavoidably on the precipitation electrodes 
while the precipitator is in use. Such gfow discharges 
give rise to highly disturbing noise levels (crackles 
and rattles), and also generate ozone in undesirable 
and at times unacceptable levels, it will also be under- 
10 Stood thatthe precipitation electrodes must be held in 
position at the required distance apart, in some way 
or another. When this is achieved with the aid of elec- 
toMHy insulated spacere placed between respective 
« Z^^' ^Jf^'^ unavoidably become dirty 
15 during the use of the precipitator, therewith resulting 
m the ocom-ence of creep cunents on the dirty sur- 

S^^* '"^^ "«®P aradualiy 
dejroy the spacer Insulaiton unless every high quel- 

» «'«>wrthl«»wn electrostatic precipitetore of this kind 
to use relatively complicated, and therewith expen- 
sive, constructions in order to avoid, as far as possible 
ttie need for electrfcally insulating spacer elements 
with short creep cunent paths. 

29 •*w'"a'«>beunderstoodthatanelectrostatfcpr». 
apitetorwill present a significant capacitance. Conse- 
quentty. a powerful capacitlvo discharge cunBnt will 
be released, if the eleclrodes of the precipitator are 
touched unintentionally. This current is highly 

o"!:?^"^; ""1 "^^ Co"«^ 
quenBy. when electrofilters of this kind are to be used 

in a human emrtronment, e.g. in domestic environ- 
mente or wortdng environmente. it must be ensured 
,« *^!L?®«*''**^*^'^P'**«' be touched 

ofjm electrofilter demands which conflict with other 
sftuctural desiderate, such as small dlmenstons, low 
air-flow resistance, etc. 

Oneobjectof the Inventton is therefore to provide 

and difficulties are overoome. such as to enable a 
higliervoltageandasmallermutuallntorepaclngtobe 

« dpHator, thereby achieving a more effective sepa- 
raton of the electrically charged aerosol 
contamlnante ftom the airflowing through the predo^- 

trofiltersofthtekind. 
» This ol4ect Is adileved In acconlance with the 
Invention in that at least the electrodes conn^ed to 
one tennlnal of the d.c. vdtage source are connected 
to said temiinal IndMdualiy. i.e. ead) ger se. instead 

« ""^y as wiJh 

« elKtrostettepredpftatore known hitherto. This sepa- 
rate connection of the electrodes or predpltetton ele- 
ments to said one pde is achieved by piadng a 
SKle-edge part of respecMve electrodes In pressure 
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contact with one side of an individual sheet-like or 
strip-like member which is made of a highly resistive 
material and which is provided at Its point of contact 
with said electrode with a separate electrical contact 
means which is connected electrically to the relevant 5 
temiinal of the d.c. voltage source. An advantage Is 
gained when the remaining electrodes are also con- 
nected to the other terminal of the voltage source in a 
like manner. One temninai of the high voltage source 
is nonfnally earthed, wherewith at least the electrodes io 
connected to the high voltage tennlnal of the d.c. volt- 
age source are connected individually and each per 
se to said source in the afore-described manner. 

The aforementioned highly resistive material con- 
veniently consists of a plastic which Is highly resistive. is 
so-called antistatic plastic or a plastte treated to 
become antistatic, for example a plastic material of 
the kind used to package semi-conductor compo- 
nents so that said components are protected against 
the effect of electrostatic voltages. Such anti-static, or 20 
anti-static treated, plastic materials are available 
commercially and nomiafly have a surface resistivity 
of fiPom 108-10^50, nonrtially in the order of lO^^Q. 

In accordance with the Invention at least the eieo 
trodes connected to the one terminal of the d.a volt- 25 
age source, namely the non-earthed high voltage 
terminal of said source, are connected electrically to 
said temiinal and to each other through very high resh 
stances. This means that those cunrents which are 
able to occur as a result of electrical discharges from 30 
the electrodes or as a result of creep cunrents along 
electrically insulating spacer members between adja- 
cent electrodes with differing voltages will be limited 
to exceedingly small values, e.g. values in the order 
of 10-100 nA. The aforesaid discharges will therefore $5 
be too small and too negligible to generate audible 
noise or to generate undesirable levels of ozone, 
while any creep currents tiiat may be generated will 
be too small to have any deleterious influence on the 
insulating material. In practice, each electrode of an 40 
electrostatic precipitator that Is constructed In accord- 
ance with the inventton will adjust automatically to an 
indivhJual voltage level in response to extreniely mod- 
erate discharges and/or extremely low creep currents 
along the electrically Insulating spacer members. 4S 
Even a direct short circuit between two mutually adja- 
cent electrodes will produce no harmful short-circuit 
cunrents, and nelttier will it affect the voltage level of 
the remaining electrodes tiiereby enabling tiie preci- 
pitator to continue to operate practically witiiout inter- so 
ference. The Invention also eliminates ttie possible 
occurrence of powerful comparitive discharge cur- 
rents In tiie event of physical contact witii the elec- 
trodes, tiiereby also eliminating tiie hazards or 
unpleasantness that such unintentional contact would ss 
otherwise cause. 

The Invention will now be described in more detail 
witti reference to an exemplrfying embodiment of an 



electrostatic precipitator constructed in accordance 
witti tiie Invention and witti reference to the acconrv 
panying drawing. 

The single Figure of the accompanying drawing is 
a schematic view of Uie Inventive electrostatic preci- 
pitator as seen in tiie direction of air flow ttirough ttie 
precipitator or the electrofilter. The air duct in which 
tiie precipitator is placed has been omitted firom the 
Illustration, for the sake of simplicity and clarity. 

The illustrated precipitator is comprised of a 
plurality of lamellae-like or plate-^ike electrodes 1 and 
2 which are arranged in mutually parallel and mutually 
spaced relationship, witti the side suriiaces of the eleo- 
trodes 1 and 2 extending parallel witti ttie direction of 
air flow, i.e. at right angles to ttie plane of ttie drawing. 
These electrodes, or precipitation elements, are eleo* 
tricaily conductive or 8emkx)nductfve. It shall be 
observed In tills regard that ttie cunrents to be conduc- 
ted by the electrodes are very small, since they cor- 
respond solely to ttie electrical charge of ttie 
contaminants which precipitate onto ttie electrodes 
and to ttie electrical charge of ttiose air ions which 
might discharge in the vicinity of ttie electrodes. The 
electrodes 1, 2 may therefore be made of metal or 
constructed from a weakly conductive or semi-con- 
ductive material, such as a semi-conductive paper or 
paperboard construction for example. Each alternate 
electrode 1, 2 of ttie precipitator is connected electri- 
cally to a respective terminal or pole of a d.c voltage 
source 3. In ttie case of ttie exemplified prefenred 
embodiment of the inventive electrostatic precipitator, 
this connection of ttie precipitation electrodes 1, 2 to 
a respective one of ttie two terminals of ttie voltage 
source 3 is achieved by bringing one side-edge sur- 
face of a respective electrode, or at least parts of saM 
one side-edge surface, into pressure contact witti one 
sMe of a respective sheet-like or sttip-like member 4 
or 5 which is made of a highly resbtive nnaterial, such 
as a so-called antistatic plastic, or a plastic which has 
been made antistatic. Such antistatic, or antistatic 
treated materials are wen known per se and are used. 
Inter alia, to wrap semi-conductor coniponents so as 
to protect ttie same against electrostatic voltages dur- 
ing the transportation and storage of such compo- 
nents. These plastic materials have a surface 
resistivity of firom 109-1 O^bQ normally of ttie order of 
101^. The antistatic material sold by MAGNAB, 
NykOping, Sweden under ttie designation MPAC has 
been found extremely suitable to Uie requirements of 
the present invention. The plastic nfiembera 4, 5 may 
have a ttilckness of e.g. 1-5 nnm, and will be slightiy 
resilient or elastic, such as to enable tiie side edges 
of ttie electrodes 1, 2 to be held in firm abutment witti 
one side surfece of respective plastic membere, witti 
the aid of a suitably adapted pressure. The mutually 
opposing side surfaces of the plastk: membere 4, 5 
have provided thereon respecth^e electrical contact 
means 6, 7, e.g. in ttie fonm of metal wires, metal- 



3 



EP 0 332 624 B1 



stnps, metal plates or the like which are held pressed 
againrt the surfaces of respective plastic members 
and which areconnected electrically to a respective 
terminal of the d.c. voltage source 3. suitably through 
a respertive high-ohmic resistance 8. 9. An advan- 5 

f^l^fT^^ "^'^^'y rasilient 

antistatic plastic members 4. 5 are supported In res- 
pective rigid holde,s 10 and 11 maSeTa 
insulating plastic material. 

^ a result of the arrangement according to the 10 
invention, each of tha precipitation electrodes 1 2 is 
electricaBy connected Individually to its associated 
tenrnmal of the d.a voltage source 3. through a veiy 

the plate electrodes 1. 2 and associated temiinais of 
«ie source 3. this high resistance will also lie mutually 

^!^? "^'^^ ^' 2 wWch are con- 

nected in common to the same temoinal of the vollage 

cource 3. Thus, those electrical discharges which ^ zo 
be I JIT' ?^ «^ electrodes 1 . 2 will 
be limited to such an extent as to be totally inaudible 
and 8u<J as to generate no appreciable amounts of 
o^e. Similariy. those creep currents which might 

^^^^ '^^^ ^ 2 vvill be 

material unaf^scted. Furthemiore. as a result of the 
invention only very low short-circuit cunents can 

o<xur.ntheeventofadirectshortaroultbetweentwo so 
mutually adjacent electrodes 1 and 2. In reality each 
•nd^idual electrode 1. 2 w«l adjust automatically to a 
voltage level which is contingent on prevailing dis- 
charge cunrents. creeping currents and short-dreult 

of the voltage level of a given electrode will notaffeS 

ItliSir ^ ^ '^'^^ eff^ency of the 
elsctostatic precipitator to any appreciable extent 

«teH2lL«*"'^'" «'"«*~cti°n of the invenUve 40 
electrostatic precipitator also ensures that no large, 
dangerous or unpleasant discharge cuirents Sn 

irreSr ^ 

-^J^o ^'^'^ ^'^^^ °^ highK»hmlc resist 45 
anwa 8. 918 to prevent the occuiranceoflaiBe short- 

unLiZ^"*" C coming Into 
unintentional contact with water. 

Nonnally. one of the teiminals of the d.c. voltage so 
sou«»3«earthed.asBluslretedinthedrewing.lnth: 
case of an electrostatic precipitator oonstruclad In 
awordance with thelmrention Itlsconcehrable tocon- 
nectttite earthed terminal of the d.c. voltage source 3 
dIrecUy to oomespondlng precipitation electrodes 2 In « 
a com^entional manner. However, it Is preferred even 

nal of the voltage source 3 to associated electrodes 2 



tlirough a high-resistive antlstatfeorantlstatlc^reated 
plasHo member 5, as Olustrated in the drawing 

It is beneficial to arrange the precipitation elec- 
trodes 1 , 2 of an electrostatic precipitator constructed 
ZUTI^ ^'^^ embodiment such 

Jat ttiedlstance between the plastic member 4 and 
tt>e electrodes 2 that are not connected to said mem- 
ber Is greaterthan the mutual distance between mutu- 

dtetence between the plastic member 5 and the ele(^ 
trades 1 is greaterthan the mutual distance between 
mutual^ adjacent electrodes 1 and 2. This arrange- 
ment of the electrodes wlB prevent a direct spark-over 
behyeen the electrodes 2 and the plastic member 4. 
and between the electrodes 1 and the plastic membe^ 

^^hI^^ ^ and2are held in position, at the 
desired distance apart with the aid of spacer mem- 
here (not shown) which are made of an electrically 
insulating material. A great deal of scope is afford J 
with regard to the configuratfon and posittoning of 

^TL^ '"^ ^ "yP^ ^ '"Elat- 

ing material used herefor. since any creep cuirents 
which might travel along the spacer membere will be 

f '"^^"J^S^"^- Th"*. the spacer membere 
iZi?„??r^ ^'e'^fcally 
or glue which Is applied at suitable 
tocattons between the preclpltatton electrodes 1 and 

Since the precipitation electrodes 1. 2 of the 
electrostatfe predpitalor may be formed, e.g.. from 

predpitator can be manufartured readfly and at low 
costa TTiis enables the precipitator to be Intended for 
one^mrieuseonly. i.e. the electrostatic precipitator, or 
atieastmepartthereoffomwdbytheeiecSesT ? 
can be discaidedand replaced wtthanewpreclpltatS 
or anew etodrode pack when the old precipitator or 

electrode pack has become too dirty for effective use. 
Clalma 



1. An electrostatic precipitator for use with eleo- 
trofiitere. comprising a multiple of electrically conduc 

prsclpjatlon electrodes (1, 2) whteh are arran^ in 

TritSr?"*' '^^'^ '"'^''^'^WP and Which 
are eledrlcafly connected alternately to the one termi- 
nal and the other temiinal of a d.a voltage sou^) 
characterized in that at least the elect^drfTJr 2)' 
wmnected to said one tannlnal of the voltage sour,* 
(J are individually connected to said one tLZ^ 
bringing an edge-surface part of a respective eleo- 
tro<le (1 or 2) in pressure-contact with one side ofa 
Sheet-like or slrip^ike member (4 or 5) n^S l 
highly reslstlvematerfal. saw highly reslslhreminber 
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being provided with electrical contact means (6 or 7) 
which are separate from the locations at which the 
respecth^e electrodes contact said member and which 
are connected electrically to the relevant temtinal of 
the d.c. voltage source (3). 5 

2. A precipitator according to Claim 1, charac- 
terized in that all electrodes (1 , 2) are connected indi- 
vidually to a respecth^e tenminal of the d.& voltage 
source (3) In the aforesaid manner. 

3. A precipitator according to Claim 1 or Qaim 2, io 
characterized in that the highly resistive nrtaterial (4, 

5) comprises an antistatic plastic material having a 
surface resistivity of from 10^10^^ preferat>ly of ca 
10i3n. 

4. A precipitator according to Qaim 1, charao- is 
terized in that the tenfninals of the d.c. voltage source 

(3) are connected electrically to respective contact 
means (6 or 7) on respective members (4 or 5) 
through a high-ohmic resistance (8 or 9). 

5. A precipitator according to Claim 1, charao- 20 
terized in that said highly resistive member (4, 5) Is 
slightly resUlent or soft 

6. A precipitator according to any of Claims 1-5, 
characterized in that the electrodes (1, 2) are held In 
their intended mutual positbns with the aid of spacer 25 
members comprising an electrically insulating ma- 
terial. 

7. A precipitator according to Qaim 6, charac- 
terized in that the spacer members are formed from a 
moldable, electrically insulating plastics material or 30 
glue. 



PatentansprOche 

35 

1. Elelctrostatischer Entstauber fOr den Einsatz 
mlt Eleictronitem, enthaltend eine Vleizahl von eiek- 
trisch leitenden oder halbleitenden Plattenelelctroden 
Oder Lamellen-bescheldeeleicbroden (1, 2), die paral- 
lel in einem Abstand zueinander angeordnetund eiek- 40 
trisch abwechseind mft der einen Klemme und der 
anderen Klemme einer GS-Spannungsquelle (3) ver- 
bunden sind, dadurch gekennzelchnet, da& wenlg- 
stens die mlt der genannten einen Klemme der 
Spannungsqueiie (3) verbundenen Elektroden (1 46 
Oder 2) einzein an die genannte eine Klenrune ange- 
schlossen sind, indem eine Kantenfldche einer ent- 
sprechenden Elektrode (1 oder 2) In Druckkontakt mlt 
einer Seite einesfollen-oderstreifenartlgen Bements 
(4 Oder 5) aus einem hochohmigen Material gebracht so 
wind, wobei das genannte hochohmlge Element mlt 
elektrischen Kontaktmittein (6 oder 7) versehen ist, 
die von den Steilen getrennt sind, an denen die 
Jeweiligen Elektroden mlt dem genannten Eement In 
Kontakt stehen, und die elektrtech mlt der Jeweiligen ss 
Klemme der GS-Spannungsquelie (3) verbunden 
sind. 

2. Entstauber nach Anspruch 1, dadureh 



gekennzelchnet dafi sdmtliche Elektroden (1, 2) 
einzein mit der entsprechenden Klemme der 6S- 
Spannungsquelle (3) auf die oben beschriebene 
Weise verbunden sind. 

3. Entstauber nach Anspruch 1 oder 2, dadureh 
gekennzelchnet, da& das hochohmlge Material (4, 5) 
ein antistatisches Kunststoffhnaterial mit einem spezi- 
fischen Oberflichenwiderstand von 10^10^^ O, vor- 
zugswelse von ca. 10^^ enthSIt 

4. Entstauber nach Anspmch 1, dadureh 
gekennzeichnet , da(^ die Klemmen der GS-Span- 
nungsquelle (3) Ober einen Hochohmwiderstand (8 
Oder 9) elektrisch mit entsprechenden Kontaktmittein 
(6 Oder 7) an entsprechenden Elementen (4 oder 5} 
verbunden sind. 

5. Entstauber nach Anspmch 1, dadureh 
gekennzeichnet, daft das genannte hochohmlge 
Element (4, 5) etwas elastlsch oder welch ist 

6. Entstauber nach einem der Anspruche 1 bis 5, 
dadureh gekennzeichnet, da& die Eiekb-oden (1, 2) 
mit Hiife von Abstandsetementen, die ein elektrisch 
isolierendes Material enthalten, In den vorgesehenen 
jeweiligen Posltionen gehalten werden. 

7. Entstauber nach Anspruch 6, dadureh 
gekennzeichnet , dafi die Abstandselementa aus ei- 
nem verformbaren, elektrisch leitenden Kunststoff 
Oder Leim bestehen. 



Revendications 

1. Appareii ^lectrostatique de precipitation des- 
tine d dtre utilise avec des eiectrofiltres, comprenant 
une multiplicity de plaques electrodes ou de lamelles 
electrodes de precipitation eiectriquement conductri- 
ces ou semi-conduclrices (1,2), qui sont disposees 
paralieiement les unes aux autres et espacees les 
unes des aub^ et qui sont eiectriquement raccor- 
dees en altemance d la premiere borne et e la 
deuxidme borne d'une source de tensk>n continue (3), 
caracterise en ce qu'au molns les electrodes (1 ou 2) 
raccordees d la premiere borne de la source de ten- 
sion (3) sont Indivldueilement raccordees d cette 
bome en amenant une partle de la surface d'un bord 
d'une electrode respective (1 ou 2) en contact sous 
presslon avec un oOte d'un element analogue d une 
feuDle ou k une bande (4 ou 5) en un materiau extre- 
moment resistant, cet element extrdmement resistant 
etant equipe de moyens de contact eiectrique (6 ou 7) 
qui sont separes des emplacements auxquels les 
electrodes respectives sont en contact avec cet ele- 
ment et qui sont raccordes eiectriquen^ent e la bome 
conrespondante de la source de courant continu (3). 

Z Appareii de precipitation selon la revendlcation 
1, caracterise en ce que toutes les electrodes (1,2) 
sont raccordees indivldueilement e une bome respec- 
tive de la source de tension continue (3) de la maniere 
precltee. 
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3. Appareil de prtclpltatlon selon la revendlcatlon 
1 ou la revendlcatlon 2, caract6rls6 en ce que le matd- 
riau extrdmement rdslstant (4.5) est une matldre plas- 
tique antlstatlque ayant une rdsistivltd de surface 
comprise entre 10* et 10« ohms, de pr^f^rence ^gale 
6 environ IQi* ohms. 

4. Appareil de precipitation selon la revendication 
1, caract6ris6 en ce que les bomes de la source de 
tension continue (3) sont raccord^es 6lectriquement 
d des moyens de contact respectife (6 ou 7) sur des 
6l6ments respectlfs (4 ou 5) par une resistance ohml- 
que eiev^e (8 ou 9). 

5. Appareil de precipitation selon la revendlcatlon 
t caract6ris6 en ce que cet 6l6ment extrdmement 
rdslstant (4.6) est I6gdrement ^astique ou tendre. 

6. Apparea de precipitation selon I'une des reven- 
dicatlons 1 d 5, caracterlse en ce que les electrodes 
(1,2) sont malntenues dans leurs positions mutuelles 
prevues d raide d'diemenis d'espacement constltues 
par un materiau eiectriquement Isolant 

7. Appareil de precipitation selon la revendication 
6, caracterlse en ce que les elements d'espacement 
sont fonnes en une matiere plastique ou une coOe 
moulable eiectriquement isolante, 
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